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Background: Aortic dissection (AD) is an emergent cardiovascular disease in the emergency department
(ED).
Objective: To investigate the clinical manifestation and outcomes in patients with aortic dissection
accompanied by greater mediastinal width (MW) and hypotension status, and make further
comparisons.
Methods: We studied retrospectively 127 AD cases in 6 consecutive years from January, 1, 2005 to
December, 31, 2010 from the ED. We gathered the data of sex, age, time and season of episodes, medical
histories, symptoms, and heart rate at triage, and further assessed MW and hypotensive status, and
related them to clinical outcome (died or survival to discharge).
Results: In total, 58 men and 20 women enrolled in this study (mean age, 65 ± 13 years). The MW in the
elderly was greater than nonelderly (9.9 ± 1.9 cm vs. 9.4 ± 1.8 cm, p ¼ 0.04). AD patients who presented
to ED with hypotension have signiﬁcantly higher D-dimer level, longer hospital stay, and higher mor-
tality rate.
Conclusion: AD and larger MW are associated with being elderly and of hypotensive status. In addition,
AD patients with hypotension may have longer hospital stay and higher mortality rate.
Copyright © 2015, Taiwan Society of Geriatric Emergency & Critical Care Medicine. Published by Elsevier
Taiwan LLC. All rights reserved.1. Introduction
Aortic dissection (AD) is one of the cardiovascular emergencies
in the daily emergency practice. It occurs when the aortic intima
tears and blood ﬂows into the aortic media forming a false lumen.
Risk factors include uncontrolled hypertension, connective tissue
disorders, congenital aortic valve disorder, syphilis infection, illicit
drug usage, and medial degeneration of aorta. In 1986, widening of
mediastinum and abnormal contour of aortic knobwere introduced
in diagnosing AD1. Of AD patients presenting with widened medi-
astinum 62.6%were Stanford A and 56% Stanford B2. There has been
no article describing deﬁnite mediastinal width (MW) measure-
ment; therefore we investigated the MW of AD patients by meansre that they have no conﬂicts
nt of Emergency Medicine,
ung-Shan Rd., Taipei 10449,
tric Emergency & Critical Care Meof retrospective review of a 6-year series from a northern Taiwan
medical center. MW in different conditions of AD patients was also
studied.
2. Materials and methods
2.1. Study design
There are four image tools used to diagnose AD: retrograde
angiography; ultrasound, including transesophageal echocardiog-
raphy; computed tomography (CT); and magnetic resonance im-
aging. CT is relatively less invasive and more popular. We
retrospectively reviewed picture archiving and communication
system (PACS; EBM Technology, Honolulu, HI, USA) and parameters
of 6-year AD cases from January 1, 2005 to December 31, 2010 in a
northern Taiwan medical center. Direct measurement was taken of
MWusing PACS software (EBM Technology) and comparisons were
made with the different groups of AD. All enrolled cases are deﬁ-
nitely diagnosed AD, and we excluded cases transferred from or todicine. Published by Elsevier Taiwan LLC. All rights reserved.
Table 1
Basic data of enrolled 78 aortic dissection cases.
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graphs were taken in supine positions, due to patients being very ill
after episodes of AD (Figure 1). This study was approved by the
Institutional Review Board of Mackay Memorial Hospital Taipei,
Taiwan (15MMHIS077e).
This retrospective study of consecutive 127 cases in 6 years of
AD by International Statistical Classiﬁcation of Diseases and Related
Health Problems coding 44100 from January 1, 2005 to December
31, 2010 was designed to evaluate MW. The serial number for
retrievingmedical records in application is 2482484. Every enrolled
casewas conﬁrmed AD by CT.We gathered the data of sex, age, time
and season of episodes, history of diabetes, symptoms, systolic
blood pressure (SBP) and heart rate at triage, type classiﬁcation of
AD (Stanford A and B), and hospital stay (HS), and outcome (died or
survival to discharge) for statistical analysis. Forty-nine patients
were excluded (2 out-of-hospital cardiac arrest, 9 transferred from
other hospital, 36 admitted via outpatient department, 2 trans-
ferred to other hospital) to prevent from parameters bias.
Seventy-eight cases with complete data were enrolled in our
study. Elderly are patients older than 65 years. We deﬁned daytime
as 07:00e19:00, and the night time is 19:00e07:00 of the next day.
Seasons are: spring (March, April, May); summer (June, July,
August); autumn (September, October, November), and winter
(December, January, February). Hypotension was deﬁned as SBP
<90 mmHg at triage. Chest pain and chest tightness were deﬁned
as chest symptoms; and headache, syncope, and convulsion were
classiﬁed into cases having neurological symptoms. Elevated D-
dimer was deﬁned as concentration >500 mg/L. Mortality cases
were deﬁned as in-hospital mortality without survival to discharge.
We also made comparisons between hypotension (n ¼ 13) and
nonhypotension groups (n ¼ 65).
2.2. Statistical analysis
Commercial statistical software (SPSS for Windows, version
11.0, SPSS Inc., Chicago, IL, USA) was used for data analysis. TheFigure 1. Measurement of mediastinal width from picture archiving and communi-
cation system (PACS, EBM technology).Student t test was used for comparisons of sex and Stanford A
and B; the c2 test for seasons of episodes and history of dia-
betes; and Pearson correlation test for age, SBP at triage, and HS
statistical analyses, and signiﬁcance was set at p < 0.05 (2-
tailed).
3. Results
There were 58 men and 20 women aged from 33 years to
88 years with a mean ± standard deviation (SD) of 65 ± 13 years,
95% conﬁdence interval (CI) ¼ 34.4e86.6 years. HS ranged from
1 day to 66 days with a mean ± SD of 15 ± 15 days,
(CI ¼ 2.6e64.4 days). Nineteen patients died, and the overall in-
hospital mortality rate was 24.4%. Basic data are shown in Table 1.
AD most commonly happened in the night (night: day¼ 58: 42)
and winter (winter: spring: summer: autumn ¼ 35: 29: 21: 15,
p < 0.001). The MW ranged from 6.3 cm to 15 cmwith a mean ± SD
of 9.7 ± 1.9 cm (CI ¼ 6.5e14.8 cm). The mean MW in men was
greater than in women without a signiﬁcant discrepancy (9.7 cm;
CI, 6.5e14.8 cm vs. 9.5 cm; CI, 6.8e14.8 cm; p ¼ 0.719). The SBP at
triage was >140 mmHg in 28.6% of Stanford A patients and 66.7% of
Stanford B patients. AD patients with diabetes had greater MW
than those without (10.2 cm; CI, 8.8e11.7 cm vs. 9.6; CI, 6.5e14.8,
p ¼ 0.180). Pearson correlation analyses gave MW ¼ 11.2 
0.01  SBP and MW ¼ 0.3 þ 0.01  age. MW is greater with
increasing age (p ¼ 0.041) and less with higher blood pressure
(p¼ 0.021). Greater MW leads to longer HS (HS¼ 13.1þ0.2MW;
p ¼ 0.024). Mortality rate of cases in MW > 9.7 cmwas higher than
<9.7 cm (27.3% vs. 22.2%, p¼ 0.0014). AD patients with hypotension
have more neurologic manifestation and higher D-dimer level,
longer HS, and higher mortality rate (Table 2).Characteristics Total, n (%)
(n ¼ 78)
Sex
Male 58 (74.4)
Female 20 (25.6)
Age
<65 y 34 (43.6)
65 y 44 (56.4)
Season
Spring 23 (29.0)
Summer 16 (21.0)
Autumn 12 (15.0)
Winter 27 (35.0)
Diabetes
Yes 7 (9.0)
No 71 (91.0)
Systolic blood pressure at triage
>140 mmHg 37 (47.4)
90e140 mmHg 28 (35.9)
<90 mmHg 13 (16.7)
Heart rate at triage
Tachycardia 8 (10.2)
60e100 beats/min 51 (65.4)
Bradycardia 19 (24.4)
Symptoms
Chest pain/tightness 56 (72)
Abdominal pain 51 (65.4)
Neurologic manifestation 15 (19)
D-dimer > 500 mg/L 45/47 (95.7)
Surgical intervention 33/78 (42.3)
Refusal of operation 3/36 (8.3)
Outcome
Survival 59 (75.6)
Death 19 (14.4)
Table 2
Comparisons between hypotension and nonhypotension aortic dissection patients.
Patients with
hypotension
Patients with no
hypotension
p
Demographic information
Sex ratio (M:F) 8:5 50:15 0.382
Average age (y) 68.5 ± 13.7 63.6 ± 13.6 0.42
Symptoms
Chest pain/tightness 53.80 75.40 0.773
Abdomen pain 38.50 21.50 0.956
Neurologic manifestation 69.20 9.20 0.001*
Mediastinal width (cm) 10.4 ± 2.5 13.2 ± 9.4 0.369
Biochemistry
Troponin I (ng/mL) 0.03 ± 0.05 0.05 ± 0.20 > 0.99
Creatine kinase MB (ng/mL) 5.5 ± 2.8 5.8 ± 5.7 0.987
D-dimer 2745 ± 3023 1973 ± 2734 0.004*
Hospitalization
Hospitalization duration 17.5 ± 22 14 ± 13.3 0.001*
Surgery 77 33.80 0.001*
Mortality 54 20 0.001*
Data are presented as % or mean ± SD.
*Signiﬁcant (p < 0.05).
Figure 2. The mediastinal width of expired cases of aortic dissection is greater than
cases survival to discharge (10 cm vs. 9.6 cm, p < 0.001).
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MW in the elderly is greater than nonelderly (9.9 ± 1.9 cm vs.
9.4 ± 1.8 cm, p ¼ 0.04). Hypotensive AD cases had also greater MW
(10.4 ± 2.5 cm, p ¼ 0.001). The MW of nonsurviviors of AD was
greater than of patients surviving to discharge (10 cm; CI,
6.6e14.8 cm vs. 9.6 cm; CI, 6.5e14.8 cm; p < 0.001; Figure 2).
4. Discussion
AD is a not uncommonly seen cardiovascular emergency in the
ED with an incidence of 3.5 in 100,0003e5. It tended to happen
more commonly in elderly (56.4%) andmale (male: female¼ 2.9: 1)
patients in our study. Compared with a previous report (n ¼ 56)
from northern Taiwan in 1999e2005, the episodes occurred at an
older age in our study (65 ± 13 years vs. 61 ± 11.8 years), and were
more common in women (M:F ¼ 2.9:1 vs. 3.8:1)6.
According to previous reports, onset of symptoms of AD is more
common in the daytime (06:00e24:00) and winter7,8. In our study,
however, 57.7% of ADs were in the night (19:00e07:00) and 35%
winter; our result is compatible with an American report in 2005 in
season and a Turkey study in 2009, but not in circadian dis-
tribution8e10. Another study from USA in 2002 reported that ADTable 3
Comparison of mediastinal width (MW) in subgroups of enrolled aortic dissection
cases.
Groups n MW (cm),
range
MW,
mean ± SD
p
Total 78 6.3e15 9.7 ± 1.9
Male 58 6.3e15 9.7 ± 1.8 0.237
Female 20 6.6e15 9.5 ± 2.1 0.392
Elderly 44 6.6e15 9.9 ± 1.9 0.040*
Nonelderly 34 6.3e15 9.4 ± 1.8 0.537
Hypotension 13 6.9e15 10.4 ± 2.5 0.001*
Hypertension 37 6.3e13.2 9.1 ± 1.7 0.194
Diabetes 7 8.7e11.8 10.2 ± 1.2 0.18
CP/CT 56 6.3e13.2 9.6 ± 1.6 0.518
AP 20 6.6e15 9.5 ± 2.2 0.287
NM 15 6.9e12 9.7 ± 1.5 0.393
Stanford A 42 6.3e15 9.7 ± 1.9 0.886
Stanford B 36 6.7e15 9.7 ± 1.9 0.167
Survival 59 6.3e15 9.4 ± 1.8 0.436
Death 19 6.4e15 9.9 ± 2 0.437
AP ¼ abdominal pain; CP/CT ¼ chest pain/chest tightness; AP ¼ abdominal pain;
NM ¼ neurologic manifestation.
*Indicates statistical signiﬁcance.happened with a peak in January (winter)9,10. A 12-year series
(n ¼ 198) from southern Taiwan also found night time AD onset to
be more common than daytime11.
In the anatomical classiﬁcation, Stanford A is more common
(54%) than Stanford B (46%). Diabetes mellitus (DM) is relative
uncommon in patients with AD in our study, with only 9% of AD
patients having DM3.
Although long-term hypertension is the main etiology causing
AD, less than half of AD patients (47.4%) presented to the triage of
ED with SBP at triage >140 mmHg; 72% of AD patients had typical
presentations such as chest pain and/or chest tightness, but only
26% had abdominal discomfort and 19% had neurological symp-
toms (headache, seizure, syncope). A German study in 2007
showed that 29% of AD patients have initial neurological symp-
toms12 and another report in 2002 from USA showed that 17% of
patients have a neurological deﬁcit13.
Only one article has been published describing clinical and
radiographic indications for aortography in blunt chest trauma,
which mentioned that mediastinal widening (8 cm) shown on
anteroposterior chest radiography occurred in all patients with
thoracic aortic rupture14. In the image study of AD, the typical
radiological ﬁndings including a wide mediastinum or abnormal
aortic contour do not seem completely sensitive to rule out AD in a
patient with chest pain/chest tightness15. The sensitivity of AD
plain chest radiography showed abnormal results reach about
90%13. In our study, the mean MW of AD patients was 9.7 cm, and
elderly and hypotensive AD patients have greater MW (9.9 cm and
10.4 cm). This conforms with Pascal's well-known principle: the
wider the aorta, the lower the blood pressure.
Despite timely diagnosis and aggressive management, the
mortality rate of AD is still high, exceeding 40% according to data
fromGermany16. However, in our study, the mortality rate was only
24.4%. Risk factors of mortality in AD patients are elderly, female,
hypotension, presentations of neurologic symptoms, and hospi-
talized during the weekends17e21. Our data shows that AD patients
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dimer levels, longer hospital stay, more possibilities for surgical
interventions, and higher mortality rate.
There are seven medical centers in Taipei city, equivalent to
almost 38.8 km2/medical center. Medical convenience and higher
availability in Taiwan lowered the mortality rate of AD. AD is more
commonly seen in men, but women had higher mortality rate than
men (40% vs. 12.8%) in our study.
The MW in nonsurvivors was greater than in survivors (9.9 cm
vs. 9.4 cm) with signiﬁcant discrepancy. MW is associated with
aging, and was greater in longer HS and the expired AD cases. MW
is not strongly related to sex, type classiﬁcation of AD, or history of
DM. For AD patients who are elderly and hypotensive, greater MW
has a worse outcome.5. Limitations
Our data is from single medical center at northern Taiwan
and this leads to bias from loss of rural or southern Taiwan data.
International registry of aortic dissection (IRAD) is a better database
for this kind of research.References
1. Jagannath AS, Sos TA, Lockhart SH, et al. Aortic dissection: a statistical analysis
of the usefulness of plain chest radiographic ﬁndings. AJR Am J Roentgenol.
1986;147:1123e1126.
2. Su YJ, Lai YC, Chen CC, et al. Inter-arm and inter-leg systolic blood pressure
differences in aortic dissection. Int J Gerontol. 2007;1:153e156.
3. LeMaire SA, Russell L. Epidemiology of thoracic aortic dissection. Nat Rev Car-
diol. 2011;8:103e113.4. Bastos Gonçalves F, Metz R, Hendriks JM, et al. Decision-making in type-B
dissection: current evidence and future perspectives. J Cardiovasc Surg (Tor-
ino). 2010;51:657e667.
5. Khan IA, Nair CK. Clinical, diagnostic, and management perspectives of aortic
dissection. Chest. 2002;122:311e328.
6. Su YJ, Chang WH, Chang KS, et al. Aortic dissection in the elderly. J Emerg Med.
2008;35:135e138.
7. Prisant LM, Nalamolu VR. Aortic dissection. J Clin Hypertens (Greenwich).
2005;7:367e371.
8. Mehta RH, Manfredini R, Bossone E, et al. Does circadian and seasonal variation
in occurrence of acute aortic dissection inﬂuence in-hospital outcomes?
Chronobiol Int. 2005;22:343e351.
9. Mehta RH, Manfredini R, Hassan F, et al. Chronobiological patterns of acute
aortic dissection. Circulation. 2002;106:1110e1115.
10. Rabus MB, Eren E, Erkanli K, et al. Does acute aortic dissection display seasonal
variation? Heart Surg Forum. 2009;12:E238eE240.
11. Chan SH, Liu PY, Lin LJ, et al. Predictors of in-hospital mortality in patients with
acute aortic dissection. Int J Cardiol. 2005;105:267e273.
12. Gaul C, Dietrich W, Friedrich I, et al. Neurological symptoms in type A aortic
dissections. Stroke. 2007;38:292e297.
13. Klompas M. Does this patient have an acute thoracic aortic dissection? JAMA.
2002;287:2262e2272.
14. Kram HB, Wohlmuth DA, Appel PL, et al. Clinical and radiographic indications
for aortography in blunt chest trauma. J Vasc Surg. 1987;6:168e176.
15. Hogg K, Teece S. Best evidence topic report. The sensitivity of a normal chest
radiograph in ruling out aortic dissection. Emerg Med J. 2004;21:199e200.
16. von Bierbrauer A, Dilger M, Fink T. Acute aortic dissectiondvascular emer-
gency with numerous pitfalls. Vasa. 2008;37:53e59.
17. Su YJ, Lai YC, Yeh YH, et al. Elderly, hypotension and presentation of neurologic
symptoms are risk factors of mortality in aortic dissection. Int J Cardiol.
2012;155:506e508.
18. Kung SW, Ng WS, Ng MH. Aortic dissection in an accident and emergency
department in Hong Kong. Hong Kong Med J. 2007;13:122e130.
19. Nienaber CA, Fattori R, Mehta RH, et al. Gender-related differences in acute
aortic dissection. Circulation. 2004;109:3014e3021.
20. Nallamothu BK, Mehta RH, Saint S, et al. Syncope in acute aortic dissection:
diagnostic, prognostic, and clinical implications. Am J Med. 2002;113:468e471.
21. Gallerani M, Imberti D, Bossone E, et al. Higher mortality in patients hospi-
talized for acute aortic rupture or dissection during weekends. J Vasc Surg.
2012;55:1247e1254.
